Molecular epidemiology of Cucumber mosaic virus and its satellite RNA.
Molecular analysis of viral isolates can yield information that facilitates an understanding of virus epidemiology and has been termed molecular epidemiology. This approach has only recently been applied to plant viruses. Results on the molecular epidemiology of Cucumber mosaic virus (CMV) and its satellite RNA (satRNA) in Spain, where CMV is endemic in vegetable crops are presented here. To characterise the genetic structure of CMV populations, c. 300 isolates, representing 17 outbreaks (i.e. sub-populations) in different crops, regions and years, were compared. Genetic analyses of CMV isolates were done by ribonuclease protection assay of cRNA probes representing RNA1, RNA2 and the two open reading frames in RNA3. All isolates belonged to one of three genetic types: Sub-group II and two types of Sub-group I. The genetic structure of the 17 sub-populations varied randomly, without correlation with location, year, or host plant species. Thus, CMV in Spain shows a metapopulation structure with local extinction and random recolonisation from local or distant virus reservoirs. The frequency of mixed infections and of new genetic types generated by reassortment of genomic segments or by recombination was also estimated. Results indicate that heterologous genetic combinations are not favoured. About 30% of CMV isolates were supporting a satRNA. The frequency of CMV isolates with a satRNA differed for each sub-population, being c. 1 in eastern Spain in 1990 and decreasing to c. 0 in distant regions and in subsequent years. Molecular analyses of CMV-satRNA isolates show high genetic diversity, due both to the accumulation of point mutations and to recombination. The CMV-satRNA population is a single, unstructured one. Thus, the CMV-satRNA population has a genetic structure and dynamics different from those of its helper virus. This indicates that CMV-satRNA has spread epidemically on the extant virus population from an original reservoir in eastern Spain. The relevance of these results for the control of CMV infections is discussed.